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(54) GLASS FOR FIBER GLASS 

(57) Abstract: 

FIELD: glass industry. SUBSTANCE: glass 
has, wt.-% silicon oxide (Si0 2 ) 47.5-57.8; 
aluminium oxide (AI2O3) 17.1-19; titanium 
oxide (Ti02) 1.2-2; ferric oxide (Fe203) 
3.8-8.5; ferrous oxide (FeO) 3.4-7.0; 
manganese oxide (MnO) 0.11-0.19; calcium 
oxide (CaO) 6.5-10.8; magnesium oxide (MgO) 
2.3-7.5; potassium oxide (K2O) 0.8-2.5; sodium 
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oxide (Na 2 0) 2.2-4.6; sulfur oxide (S0 2 ) 
0.01-0.20; phosphorus pentoxide (P2O5) 
1.1-2.0; scandium oxide (Sc 2 0 3 ) 0.03-1.2; 
zinc oxide (ZnO) 0.05-1.0. Ratio is 
AI 2 O3/(Ca+MgO)<2,0. Stability in 2N HCI 
(98 C, 3 h) is 98-98.9% in Ca(OH) 2 is 
991.-99.8% Glass is used production of 
unbroken and rough fibers. EFFECT: enhanced 
quality of glass. 2 cl, 4 tbl 
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(54) CTEKTIO \\^\ CTEKJIOBOJIOKHA 

(57) Pecj^epaT: 

Mcnojib30BaHwe: An* npou3BOACTBa 
HenpepbiBHbix m rpy6bix bojiokoh. Cyu^HocTb 
M3o6peTeHMP: deicno Ann cTGKnoBonoKHa 
coflep^MT, b Mac. okcma KpewiHMfl 47,5 57,8 BO 
SiC>2, okcma anioMMHUH 17,1 19 BO A) 2 0 3 , 
okcma TMTaHa 1,2 2 BO Ti0 2) okcma >Kene3a 3,8 
8,5 BO Fe203, okcma >Kene3a 3,4 7,0 BO FeO, 
okcma MapraHL^a 0,11 0,19 50 MnO, okcma 



Ka/ibi4i/m 6,5 10,8 BO CaO, okcma MamuR 2,3 
7,5 BO MgO, okcua Kann^ 0,8 2,5 BO K 2 0, 
okcma HaTpnq 2,2 4,6 BO Na 2O, okcma cepbi 
0,01 0,20 BO SO3, okcma o>occf>opa 1,1 2,0 
BO P205, okcma CKaHAMfl 0,03 1,2 50 SC2O3, 
okcma I4MHK3 0,05 1,0 BO ZnO. CooTHOiueHMe 
Al 2 O3/(Ca+MgO)<2,0. YcTOMHMBOCTb B 2N HC! 
(98°C, 3 m) 98 98,9% B Ca(OH) 2 99,1 99,8% 1 
3.n. Q>-nbi, 4 Ta6n. 
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HaoOpeTeHne othochtca k cociaBaM cTeKon, 
npeAHaaHaMeHHbix Ana npoM3BOflCTBa 
HenpepbiBHbix n rpyObix bojiokoh, KOTOpbie 
MoryT 6biTb ncnojib30BaHbi aha nonyneHMfl 
pa3jiMMHbix TKaHePi m HeTKaHbtx MaTepuanoB, 
<£nnbTpoB, Ana apMHposaHua i^eweHTHbix n 
runcoBbix Bnwymyix, a TaioKe noni/iMepoB m 
Apyrux u,eneCi. 

L|enb M3o6peTeHna CHuxeHne 
Kpncranjin3ai4MOHHOM cnoco6H0CTn, yAnwHeHi/ie 
reMnepaiypHoro nHiepBana Bbipa6oTKM, 
ocecneneHue HaAe>KHOc™ npou;ecca n 
noBbiiueHne ycTofiHWBOc™ b Kucribix cpeAax. 

B n3BecTHbix cocTaBax CTeKon, 
npuMeHaeMbix aha CTeioioBonoKHa, coAepwwTca 
Si0 2) Ti0 2 , A! 2 0 3l Fe 2 0 3) FeO, CaO, MgO, MnO, 
K 2 0, Na 2 O t P 2 Os, La 2 0 3 . flna cocTaBneHMfl 
ujuxTbi b KanecTBe ucxoAHoro waiepnana 
ncnorib3yioT aHAe3WT, KoppeiawpyioLi^PicH 
Ksapi^eBbiM necKOM, MenoM, AonoMMTOM, coppfi 
v\ TpexoKucbK) naHTaHa, a b pHAe cnynaeB 
nnporiK)3MTOM [1] 

H3BecTeH cocraB CTeKna, coAepwamuft 
Si0 2l Al 2 03, Ti0 2l Fe 2 0 3 , FeO, MnO, CaO, 
MgO, K 2 0, Na 2 0, SO3 [2] 

HcxoAHbiM CbipbeM Ana nonyMeHi/ia 
MUHepa/ibHoro BonoKHa 3Toro cocTaBa cny>KHT 
nopoAa ™na opToaMcfMoonnTOB n 

aMC)DM6onMTOB K3K OAHOKOMnOHeHTHafl LUMXTa. 

OAHaKo TaKoe CTeKno o6naAaeT BbicoKOw 

KpHCTa/inH3ai_\MOHHOM Cn0CO6H0CTbMD, HM3KCM 

KUcnoToycToCiHMBOCTbKD w M3-3a y3Koro 
MHTepBana Bbipa6oTKM He MoxeT 6biTb 
ncnonb30BaHo b npon3BOACTBe HenpepbiBHbix n 
rpy6bix bojiokoh. 

Ana ycTpaHeHu?? yKa3aHHbix HeAocraTKOB m 
AOCTH>KeHMfl u,enn npeAno>KeHbi cociaBbi, 
KOHKpeTHbie M3 KOTOpbix npMBeAeHbi b Ta6.n1. 

TexHOJiornnecKne CBoifaTBa pacnnaBOB n 

0H3MKO-XktMHHeCKHe CBOMCTBa BOJIOKOH 

npuBeAeHbi b Ta6n. 2n3 cooTBeTCTBeHHO. KaK 
bmaho M3 Ta6n.1, npeAnaraeivioe cTeicno 
omnMaeTCH ot M3BecTHoro 6onee BbicoKUM 
coAepwaHHeM okcmaob aniOMMHWfl m 
TpexBaneHTHoro >«ene3a, mto npuBOAMT k 
yBennneHHK) KMcnoToycTOMHMBOc™. 3tot 
30cfieKT ycujiMBajoT oKCMAbi qbocdpopa n 
CKaHAMJi (KaK aneMeHTbi III m V rpynn Ta6nni4bi 
fl.M.MeHAeneeBa). 

H3BecTHO, mto OKCMAbi >Kene3a, Kanbu,i/m m 
Man-ma 3HaHMTenbHO noBbiiuatoT 
KpncTaJinn3annoHHyK) cnoco6HocTb pacnnaBa, 
mto oTpuL^aTenbHo OTpawaeTca Ha npoL^ecce 
BonoKHOo6pa30BaHMfl (oco6eHHO HenpepbiBHbix 
bojiokoh). 3a cneT 3Toro MHTepBa/i Bbipa6oTKM 
bojiokoh cywaeTca, B03pacTaeT oopbiBHOcTb h 
npou,ecc nonyHeHMfl bojiokoh HeycTOMHMB. 
YMeHbUjeHne yK33aHHbix okcmaob o6ecnenuBaeT 
CHMKeHne TeivinepaTypbi Bepxnero npeAena 
KpncTajiriM3aiJ,MM (TB.n.K.), yAni/iHeHMe 
TewnepaTypHoro MHTepBana BbipaGoTKn u 
HaAe>KH0CTb npou,ecca. BBeAeHne okcha^ U^HKa 
npuBOAMT k o6pa30BaHMK) c Al^ TBepAoro 
pacTBOpa, ycToPiHMBoro k wcnoTaM. Ba>KHbiM 
ycnoBkieM flsnaeTCfl co6riK)AeHne cooTHOweHMfl 
ai o KOTopoe AOTiKHO 6biTb 6onee 1,2, 



npeAriaraeMoro 
nenn npn 
nonyneHMR 

cDopivinpoBaHne 



CaO+MgO 

ho MeHee 2,0. 

CTeKno yKa3aHHoro cocTaBa MO>KeT 6biTb 
nonyneHO KaK M3 o6bNHbix, ncnonb3yeMbix b 

CTeKHOBapeHMH HCXOAHblX KOMnOHeHTOB, raK M 

Ha ocHoae pasnkiHHbix npupoAHbix MaTepuanoB, 
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nanpuMep aHA63HTOB, aHAe3HTo6a3aribTOB, 
6a3ajibTOB, Ana6a30B, ra66po. 

ripoL^ecc BapKn CTeKna 
cocTasa ocyiAecTBJiflnn b 
TeiwnepaType 1450°C ao 
roMoreHHoro pacnnasa. 
bodokoh nponcxoAnno yctommmbo. 

KaK cjieAyeT M3 Ta6n.3 b cpaBHeHnn c 
npOTOTunoM, TB.n.K. npeAnaraeMoro cocTaBa 
creKfia Ha 50-80°C HM>Ke, MHTepBan Bbipa6oTKn 
BonoKHa pactunpeH b 6-9 pa3, a 
KMCJiOToycTOMMMBOCTb Bbiuje b 2,2-5,3 pa3a. 

H3 npeAnaraeMoro cocTaBa cTeioia 
nonyMeHbi TaioKe m rpy6bie BonoKHa. 
Pe3ynbTaTbi ncnbiTaHMM mx c|3H3MKO-xMMWHecKnx 
cbomctb npeACTaBneHbi b Ta6n.4. 

M3 Ta6n.4 bmaho, mto rpySbie BonoKHa M3 
CTeicna npeAnaraeMoro cocTaBa oSnaAaioT 

BblCOKOPi CTOMKOCTbKD He TOJIbKO K KMCHOTaM, HO 

m k HacbiLAeHHOMy pacTBopy Ca(OH) 2) mto 
npeAonpeAenaeT nx ncnonb30BaHMe npn 

M3rOTOBJieHMM qbM6po6eTOHa. 

AccopTHMeHT nonyMaeMbix bohokoh 
(HenpepbiBHbix m rpy6bix), BbicoKaq XMMUMecKan 
ycTOMHUBOCTb b arpeccuBHbix cpeAax f\seT 
B03MO>KHOCTb wcnonb30BaTb nx ah« 
npOM3BOACTBa TKaHblX M HeTKaHblX, 

qbunbTpoBanbHbix MaTepnanoB, apMnpytontux 
HanonHMTenevi KOMno3HTOB, apMMpOBaHMJi 
6eTOHOB Ha ocHOBe MMHepanbHbix bji^lamx \a 
Ap. ctoAkhx npn 3KcnnyaTaLj.nn b arpeccMBHbix 
cpeAax b xnMnnecKOM n Apyrux oTpacnax 
npoMbiujneHHOCTM, b KanecTBe $nnbTpoB 
rpy6oPi, tohko^ h cBepxTOHKOM omuctkm 
arpeccuBHbix cpeA- 

flonroBeMHocTb TKaHePi, nsroTOBneHHbix M3 
BonoKHa npeAnaraeMoro cocTaBa npeBbiujaeT 
AonroBeMHOCTb CTeKnflHHbix TKaHeM npniviepHO b 
1,5 pa3a. H3 CTeicna npeAnaraeMoro cocTasa 
Hapa6oTaHbi n ncnbiTaHbi nap-rnw HenpepbiBHoro 
n rpy6oro BonoKHa b KonnMecTBe 800 n 1 000 Kr 

COOTBeTCTBeHHO. 

0H3MKO-XMMMMeCKMe HCCTieAOBaHMfl 

nonyneHHoro BonoKHa noATBepAnnn ero 

BblCOKyiO XHMUMeCKyK) yCTOMMUBOCTb B 

arpeccuBHbix cpeAax. 

Oopwiyna M3o6peTeHMfl: 

1. CTEKJIO CTEKJlOBOnOKHA, 
BKniOMaioiAee Si0 2 , Al 2 0 3 , Ti0 2 , Fe 2 0 3 , FeO, 
MnO, CaO, MgO, K 2 0, Na 2 0 v\ S0 3) 
oTnuMaiOLMeecfi TeM, mto oho Aononw/iTenbHo 
coAep>KMT P2O5, ZnO n SC 2 0 3 npn cneAyKJu^eM 
cooTHOiueHHH KOMnOHeHTOB, Mac. 

Si0 2 47,5 57,8 
Al 2 0 3 17,1 19,0 
Ti0 2 1,2 2,0 
Fe 2 0 3 3,8-8,5 
FeO 3,4 7,0 
MnO 0,11 0,19 
CaO 6,5 10,8 
MgO 2,3 7,5 
K 2 O0,8 2,5 
Na 2 0 2,2 4,6 
S0 3 0,01 0,20 
P 2 0 5 1,1 2,0 
SC 2 O 3 0,03 1,2 
ZnO0,05 1,0 

2. CTetcno no n.1, 
OTHouieHne 
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KOMnOHeHTbi 


CocTaB eo/toKHa, Mac. % 






1 


2 
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4 


5 




Si02 


56,26 


52,40 


49,00 


57,8 


47,5 




AI2O3 


17,20 


17,80 


18,28 


19,0 


17,1 




TI02 


1,20 


1,26 


1,45 


1,2 


2,0 




Fe203 


4 41 




S R0 


3,8 


7,4 




FeO 


3,50 


3,98 


4,20 


3,4 


5,2 




MnO 


o!l2 


o!l3 


0J8 


0,11 


0,15 




CaO 


6,90 


7,30 


8,18 


7,2 


6,75 




MgO 


4,00 


5,00 


5,40 


2,3 


7,5 




K2O 


2,31 


1,56 


0,90 


0,8 


1,2 




Na 2 0 


2,91 


2,28 


2,31 


2,2 


3,0 




SO3 


0,01 


0,05 


0,10 


0,05 


0.1 




P2O5 


l , I U 


1,45 


2,00 


1,1 
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SC2O3 


0,03 


0,75 


1,20 


0,04 


0,5 




ZnO 


o!o5 


0,50 


1,00 


1.0 


0,2 




AI2O3 


1,58 


1,45 


1,35 


2,0 


1,2 




CaO + MgO 












O 












TaO/inua 2 




CocTaa, 




Bq3KOCTb, na ' c npw °C 
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2900 


1800 
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220 
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1000 


200 
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76 


135 


246 
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4000 


8600 
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T a 6 /1 m u a 3 



TexHo/iornMecKwe cbomct- 
Ba pacn/iaBOB n bo/iokom 


C0CTaB B0/1OKH3 


1 


2 


3 


4 


5 


TeMnepaTypa BepxHero 


1220 


1230 


1250 


1210 


1250 


npeAe/ia KpncTa/i/in3ai4wu, 












TB.n.K., °C 












TeMnepaTypHWM wHTepBa/i 


1320-1380 


1300-1370 


1280-1370 


1340-1400 


1290-1370 


Bblpa60TKM, °C 












Cpe^HMki ^naMeTp bo/iok- 


9,0 


8,9 


9.3 






Ha, MKM 












npeAe^ npoHHOCTM npn 


2200 


2380 


2240 






pacTH^KeHnn, Mlla 












floTepn Niaccw b 2 HCI 


324,1 


388,5 


789,4 






(90°C,3 h), Mr/5000 cm 2 
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T a 6 /i w u a 4 



CBOfiCTBa BO/IOKOH 


CocTaBbi CTeKOn 


1 


2 


3 


/luaMerp, mkm 


160 


150 


155 


npe^e/i npOHHOdn npn pacTHwemtirt, 


280 


300 


305 


Mlla 








YcTOiiHUBOCTb b cpeaax (98°C, 3 








2NHCI 


98.9 
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97,1 


Ca(OH)2 
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99,6 


99,8 
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